We studied the ultrastructure and cytochemistry of mitotic parotid acinar cells in vivo after induction of mitosis by isoproterenol injection.
With entrance of the cells into the division cyde, the Golgi apparatus lost its characteristic stacked structure and internal polarity among the cisternae, appearing as fragments distributed throughout the cytoplasm. These fragments consisted ofelectron-lucent vesiculotubular structures and electron-dense 70-nm vesides; neither component showed thiamine pyrophosphatase activity, a marker for trans cisternae of the Golgi apparatus, but the 70-nm vesides showed a positive reaction for osmium impregnation, mdicating retention of the cis nature.
The rough endoplasmic reticulum was dilated and fragmented.
Introduction
The acinar cells of the rat parotid gland are well differentiated for active exocnine function, and the cytoplasmic organdIes, including the rough endoplasmic reticulum (RER), Golgi apparatus, and secretory granules, all have a distinctive polarized organization (Cope and Williams, 1973; Amsterdam et al., 1969) . The plasma membrane also differentiates regionally into apical and basolateral domains (Simons and Fuller, 1985) . These structural characteristics are essential for normal exocnine functions (Segawa et ab., 1985) . The mechanism of biogenesis and maintenance of the polar arrangement of cytoplasmic organelles and rcgionalization of plasma membrane arc offundamental importance in modern cell biology (Caplan and Matlin, 1989; Gnicpp and Robbins, 1988 Sato et al., 1982; Maul and Brinkley, 1970; Chang and Gibbey, 1968; Robbins and Gonatas, 1964) and regenerating hepatic paren4iymal cells following partial hepatectomy (Mon et al., 1982; Kimura and Onoc, 1970; Dougherty and Lee, 1967; Kent ct ab., 1965) . Mitotic events in highly polarized epithelial cells have rarely been studied (Zelig and Wollman, 1979a; Melmed et al., 1973;  Redman and Snecbny, 1970) because ofthe unavailability of experimental systems.
Acinar cells of salivary glands normally show little mitotic activity, but isopnotencnol (IPR), a 3-adrcnergic agonist, causes DNA synthesis in parotid and submandibular glands, followed by rapid proliferation ofacinar cells in rodents (Libbic and Han, 1973; Rad-Icy and Hodgson, 1971; Malamud, 1969; Radlcy, 1968; Baserga and Hefflen, 1967; Barka, 1965a Barka, ,b,1970 were incubated for 30 mm at 37C. After post-fixation in 1% osmium tetnoxide containing 1.5% potassium fernocyanide (Karnovsky, 1971) , the sections were dehydrated and embedded as described above.
Osmium Impregnation. Aldehyde-fixed panotid gland pieces were immensed in a 1% aqueous solution of osmium tetnoxide and kept at 37C for 72 hr (Friend and Murray, 1965) . During the first 10 hr the osmic acid solution was renewed several times to avoid blackening ofthe solution. The solution was then changed every 12 hr. The specimens were dehydrated and embedded as described above. Here, the number ofsecrctory granules was decreased owing to the secretory effect of IPR, while organclbc distribution remained the same as that ofnon-treated cells. The centrosomc of a panotid acinar cell is situated just beneath the luminab membrane.
Results

Morphological Changes in Mitotic Acinar Cells
Prophase. The prophase is the stage in which the nuclear envelope is still intact but chromatin condensation begins. RER showed a loosened stacked structure, shortened profiles, and slightly dilatcd lumen.
The Golgi apparatus was fragmented into several groups and was randomly distributed throughout the cytoplasm ( Figure  1A ). The cistennac were dilated, shortened, discontinuous, and not curved.
In the vicinity of the dilated cistcrnae, aggregations of electron-dense vcsiclcs about 70 nm in diameter could be seen ( Figure  1B ), while the secretory granules were not dispersed but separated into two clusters which had started to migrate from the apical towards the basobatcral region of the cytoplasm (Figure 1A) .
Prometaphase.
In this phase, the nuclear envelope was completcly broken down and chromosomes had formed. RER was much more dilated and showed a fragmented profile ( Figure  2A ). The ., ..
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Golgi apparatus no longer exhibited a stacked structure but consisted of clusters of clcctron-lucent vesicubotubular structures and aggregations ofsphcnical vcsiclcs about 70 nm in diameter ( Figure   2B ). The Gobgi clusters were randomly distributed in the cytoplasm. The secretory granules had migrated as two clusters without dispension ( Figure  2A) Figure   6B ). Examination of serial sections revealed that the newly form-ing Golgi stacks were discontinuous at this stage. The secretory granules were clustered in the juxtanuclear region, without any association with the luminal space ( Figure  6A ). After this stage, the cell completed cytoplasmic fission and entered a pre-synthetic gap (Gi) phase. Reconstruction and relocation ofcytopbasmic organcllcs subscqucntby occurred in these cells (not shown).
Cytochemical
Changes in Golgi Markers
TPPase.
TPPasc was present in one or two layers of the trans cisternac ofparotid acinar cells in interphase ( Figure  7A ). Immediately after the cells had entered prophasc, Golgi cistcrnae had be- Figure  8D ). In tcbophasc, osmium-positive vcsiclcs aggregated around re-forming stacked cistcrnae, becoming concentrated on their convex face ( Figure  8E ). The vesicbes appeared to fuse with each other during the subsequent G1 phase and comprised fencstrated cis-most cisternac of continuous Golgi apparatus.
Localization of5'-Nucleotidase Activity
To examine changes in cell surface polarity of mitotic cells, the cytochemical demonstration of 5'-nuclcotidase (5'-AMPase) activity, a useful marker for regional differentiation ofthe buminal plasma membranes ofinterphase parotid acinan cells, was used (Yamashina ..
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